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Interferometric synthetic apert ure radar (INSAIt) data f, om vegetated arcas ave sensitive to the
geomelric and scattering ch sracteristics of the vegetat ion. For exaraple, 1 NSAR returns from fall,
diy vegetation canopies, for which the penetration of the s adar signal may be large, will be char-
acterized by lower corrclation cocflicient arsplitudes than {for cither short or very wel canopics, for
which the penetration will be small. The correlation is reduced by the incoherent sum Of corre-
lation phasors a1 ising from a range altitudes within the r. anopy. The correlation is slso affected
by spockle and iherma) noise and the topography of the {errain. 1 n this paper, we investigate
1) approaches to modeling the complex INSAR ¢ oss cor relst ion of the electric fields from cach
end of tho bascline, 2) estimation procedures for extracting vegclation parameters, and 3) 1nea-
surern ent and modeli ng errors affecti ng the ext meted pay ameters. 'I'he 1 NSAR cross cor relation
is currently modeled using a coherent- field approach to t reat volume scat tering. For a given inci-
dence angle and observing frequency, the est imation algoy ithan considers the complax, norimalized
cross-correlation and the radar cross section {o bie the thice observed quantitics. These three ob-
scrved quantities are characterized by the following Jour parameters: ]j the canopyaltitude, 2)
the canopy thickness, 3} the extinction coeflicient (atter: uation per uniitlength), and 4) a term
depierident onthe average scattering amplitude and density of backscatterers in the canopy. For a
single incidenee angle, single-frequency observation, the parametor s vulnnnber the observat ions,
We will therefore demonstrate these estisnation strategies on real INSAR  data, with some parame-
ters constrained by ground truth, and 011 simulated multi incidence-angle INSAR data. Nonlinear
pararneter cstimation strategies will 1 e described for extracting the vepetation parametors from the
data. The estitnation strategies will be tested on INSAR data from Bonanza Creck  Experimental
Yorest in Alaska, M1. Adamis in Washington, San Francisco, and Pasadena. In order to assess the
errars in paiamcler estimales, we will test extracted pararacters for i nt ernal consislency, compare
parameters to ground truth, and present theoretical (analytic and simulated) results on the eflects
of speckle and thermal noise on the extracted paramcters. The effect of mismodeling the scat-
teri i mechanisins ou the extracted vegetation paramclers will also be discussed, a5 well as plans
for improvements 1o the modeling. The 4 parameter eslitantion approach described here will be
compared Lo s single parmneter, penetration depth estination appiroact presented by Rodriguez,
Michel, and Harding at. this corJerence.
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